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Abstract 
Lexical bundles defined as recurrent sequences of words are considered as important building blocks of written and spoken 
academic discourse. This study investigated the use of four-word lexical bundles in introduction section of published research 
articles in medicine. For identifying lexical bundles, a number of computer softwares such as Antconc 3.2.3, and WordSmith 
Tools 5 were used. The results of the study showed that 161 lexical bundles differ structurally and most of the writers of medical 
research articles rely on noun phrases and phrasal bundles for establishing their written academic discourse. 
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1. Introduction 
Computer corpora have played a key role in most language-related fields specially in recent years. The corpus 
wave has spread to the English for Academic Purposes (EAP) field.  Recent corpus-based studies (e.g. Biber, 
Johansson, Leech, Conrad, & Finegan, 1999; Oakey, 2002; Biber, 2004) have found that there are EAP-specific 
word combinations that are syntactically and semantically compositional. In fact, these word combinations are built 
based on specific EAP or some technical words which fulfill rhetorical and discoursal functions being prominent in 
academic writing such as introducing topic, hypothesizing, concluding, summarizing, etc. 
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Studies in the area of  English for Academic Purposes (EAP) (Flowerdew & Peacock, 2001; Hyland, 2004; 
Swales, 1990) have indicated that every genre encompasses expressions which characterize that genre and learning 
to be effective in that genre requires mastering these expressions (Ellis, Simpson- Vlach & Maynard, 2008) called as 
formulaic sequences. According to Conklin and Schmitt (2008), formulaic sequences can be utilized in order to 
express a concept, state a commonly believed truth or advice, provide expressions which facilitate social interaction, 
sign discourse organization, and provide technical phraseology which can transfer information in an accurate and 
efficient manner. Accordingly, lexical bundles came to the center of attention particularly in EAP courses. Lexical 
bundles are considered as a part of larger family called formulaic language and are register specific and perform 
discourse functions. Conducting a series of studies in the field of lexical bundles and comparing bundles across 
registers, Biber et al. (1999) found that grammatical structure of lexical bundles is a distinct characteristic of 
registers. Some other studies investigated the similarities and differences of lexical bundles across different genres 
within one discipline (Cortes, 2004; Hyland, 2008a, 2008b; Jalali, 2009; Valipoor, 2010; Parvizi, 2011). For 
instance, Jalali (2009) carried out a study on lexical bundles in different genres of research articles, master 
dissertations and doctoral theses in the discipline of applied linguistics and exactly the same results as the Hyland’s 
were obtained. Other studies have worked on the use of lexical bundles in different disciplines (Cortes, 2002, 2004; 
Hyland, 2008a, 2008b; Hyland, 2000). Hyland (2008a) identified lexical bundles in genres of research articles, 
master dissertation, and doctoral theses in four disciplines of electrical engineering, business studies, applied 
linguistics, and biology and found that different genres and disciplines relied on distinctive lexical bundles. Some of 
the studies have worked on the structure of lexical bundles in text sections and have compared rhetorical functions 
that they serve in those sections (Biber & Finegan, 1994; Martinez, 2003; Gledhill, 2000; Valipoor, 2010; Parvizi, 
2011). For instance, Valipoor (2010) identified lexical bundles in the genre of research articles in the discipline of 
chemistry. She found that bundles were associated with specific functions in sections of research articles and each 
section drew on specific set of bundles. In another study in the discipline of education, Parvizi (2011) reported the 
same results and argued that education drew on a set of peculiar bundles and different bundles served various 
functions. 
 
 Since these units of language are specific to a particular register or discipline, they can be important indicator of 
success in discourse communities. So, it would be paramount for learners to pay attention to these linguistic features 
in order to produce a convergent discourse. Biber (2006) proposed that “Lexical bundles are crucially important for 
the construction of discourse in all university registers” (p.174). Therefore, increase in knowledge repertoire of these 
clusters gets priority for learners of EAP courses and members of any discourse community. 
 
Related literature presents studies on two-word collocations (José & Marco, 2000) and word lists (Wang, Liang & 
Ge, 2008) in the genre of medical research articles but no study on lexical bundles. For instance, José and Marco 
(2000) worked on the linguistic patterns and collocation frameworks selected by specific genre. He found that the 
collocation selection for these frameworks was based on the linguistic conventions of the genre.  
 
The main objective of the present study is to identify the four-word lexical bundles in introduction section of 
published medical articles and to classify them into structural categories. Regarding lexical bundles, it can be said 
that different academic discourses rely on different repertoires of lexical bundles. So learners should be aware of 
these bundles in order to be more competent in their recognition, comprehension and production. This knowledge is 
achieved through knowing a list of these bundles, being exposed to texts which include these bundles and through 
practicing and also using them. In the present study, English for Medical Purposes (EMP) learners will be presented 
by a list of lexical bundles of introduction section of medical research articles from different subject areas in 
medicine as well as the structures of these bundles.  
2. Research Questions 
In order to reach a comprehensive analysis of lexical bundles used in introduction section of published medical 
research articles, this study will explore the following research questions: 
1. What are the most frequent lexical bundles in introduction section of medical RAs? 
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2. What forms of lexical bundles are used in introduction section? 
 
3.  Method 
For the purpose of this study, the specific genre of research articles was included because it was believed that the 
most common corpora were corpora of research articles as these were extremely easy to obtain online. Since the 
focus of this study is to identify lexical bundles in English medical research articles, the corpus needed to be 
compiled carefully to serve this purpose. 
3.1. Corpus of the study 
To collect the required RAs to establish the corpus (Corpus of Introduction section of Medical Research Articles, 
referred to as CIMRA hereafter in this study), the Science Direct Online (SDO) was used. The database SDO is 
considered to be one of the most authoritative and representative databases. All the medical research articles adopted 
in this corpus were downloaded from the database, SDO. 
 
In the discipline of Medicine and Dentistry there are 33 subject areas. Following Wang, Liang & Ge (2008), in 
the current study almost all areas of Medical Science were included. All journals in the 33 subject areas published 
during 2009-2011 were used for formation of the corpus. In each year, two issues of each volume were randomly 
selected. Consequently, about 24 articles in each 33 subject areas were selected while each article on average 
included about 3000 words. As a conclusion, 790 articles were obtained in order to produce the corpus of 407,701 
words (i.e. all the sections of articles were deleted except the introduction section of articles). 
 
Frequency of 20 times per million words corpus with a requirement that this rate of occurrence be realized in at 
least five different texts were considered as criteria. Identification of 4-word lexical bundles has been at the center of 
attention in the CIMRA because 4-word bundles are far more common than 5-word strings and offer a clear range of 
structures and functions than 3-word bundles (Hyland, 2008a). Furthermore, many 4-word strings hold 3-word 
bundles in their structure (Cortes, 2004). After data had been collected, different computer software products were 
applied for identification of  lexical bundles. The following section introduces these computer programs.  
 
3.2. Computer programs 
The computer software products used in this study were ABBYY FineReader 10 professional edition, total 
assistant, Antconc 3.2.3 and WordSmith Tools 5. ABBYY FineReader is an Optical Character Recognition (OCR) 
system and intelligent document processing software which is used to convert scanned documents, PDF files and 
documents and image files into editable format. 
 
 Using ABBYY FineReader allowed producing plain texts which could be uploaded to Antconc. When the files 
were converted to plain texts, they needed to be counted in terms of the number of words that they included based on 
which the frequency was going to be set. To fulfill this purpose, Total Assistant software was used since it is really 
useful software for counting the words and characters of a large number of files. Then, the files were given to 
Antconc software(Anthony, 2007) . The concordance tool of this software was used and the cluster size of 4-word 
(for min and max size) was counted. Then different keywords or search terms such as articles, to be verbs, modals, 
prepositions, demonstrative adjectives were typed. Also, frequency of 20 in one million words was set. So, the 
minimum cluster frequency of 8 for a corpus of 407,701 words was given to Antconc software. These features were 
fed into Antconc and it displayed clusters of words that surrounded a search term and ordered them alphabetically or 
by frequency. Like Antconc, WordSmith (Scott, 2008) was used to extract and identify lexical bundles in different 
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texts. The WordSmith has additional advantage of showing the number of texts in which lexical bundles have 
occurred. Then, lexical bundles were classified structurally based on Biber et al. (1999) structural taxonomy.  
 
4. Results 
As it was mentioned previously, the cut-off frequency of 20 per million words and distribution number of 
occurrence in at least 5 different texts were used as criterion and disparate computer programs were utilized which 
yielded 161 different 4-word lexical bundles in full corpus of 407,701 words in introduction section of published 
medical research articles. Table 1 represents the first 10 most frequent lexical bundles in the CIMRA and the list of 
whole bundles is presented in Appendix A. 
 
Table 1. The first 10 most frequent lexical bundles in CIMRA 
 
 Lexical bundles No of frequency No of texts 
1 The aim of the 41 41 
2 aim of the present 37 37 
3 study was to evaluate 29 29 
4 of this study were 27 27 
5 was to evaluate the 26 26 
6 study was to investigate 25 24 
7 The objective of this 24 24 
8 study was to assess 22 22 
9 have been associated with 21 19 
10 have been found to 21 19 
 
4.1. Structural classification of bundles in introduction section 
     In the next stage, the lexical bundles were classified structurally using Biber et al. (1999) taxonomy. Table 2 
presents structural classification of bundles in introduction section. The number and percentage of bundles in each 
major category and sub-categories are presented. 
 
Table 2. Structural classification of bundles in Introduction section 
 
Category No of bundles Overall frequency Percentage 
Noun phrase+of 35 482 24.02% 
Noun phrase with other post modifier fragments 11 108 5.4% 
             Noun phrase with post-nominal clause fragment 1 10  
             Noun phrase with prepositional phrase fragment 10 98  
Prepositional phrase+of 13 153 7.62% 
Other prepositional phrase 18 192 9.6% 
Anticipatory it+verb/adjective phrase 3 39 1.94% 
             Anticipatory it+adjective phrase 1 10  
             Anticipatory it+verb phrase 2 29  
Passive verb+prepositional phrase fragment 17 185 9.22% 
Copula be+noun/adjective phrase 1 19 0.94% 
             Copula be+noun phrase 1 19  
Verb phrase+that-clause fragment 3 32 1.59% 
              Verb phrase+that-clause 1 14  
               Noun + verb phrase+that-clause 2 18  
Verb / adjective+to-clause fragment 32 399 19.89% 
               Predicative adjective+to-clause 1 12  
               (passive) verb phrase+to-clause 25 320  
                To – clause 6 67  
Other expressions 28 397 19.79% 
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Total  161 2006 100% 
 
As it is demonstrated in Table 2, in the section of Introduction in COMRA, about 46.64% of lexical bundles are 
phrasal while clausal bundles form about 33.58% of whole bundles in Introduction. Among those bundles which can 
be considered as phrasal, noun-phrases are the most frequent bundles as they form about 29.42% of whole corpus 
and phrasal bundles while prepositional phrases form about 17.22% of phrasal bundles. The aim of the, aim of the 
present, The objective of this, in the pathogenesis of, in the management of are the most frequent bundles in noun-
phrase and prepositional phrase categories, respectively. 
 
As it was mentioned, the next classification is related to clausal bundles. This category includes anticipatory it + 
verb/adjective phrase, passive verb+ prepositional phrase fragment, copula be+ noun/adjective phrase, verb-phrase+ 
that-clause fragment, verb/adjective+ to-clause fragment. It is obvious from the Table 2 that the category of 
‘verb/adjective+to-clause fragments’ is the most frequent one among clausal categories. It forms about 19.90% of 
whole corpus. Some of the most frequent bundles in this category are: was to evaluate the, have been found to, is 
considered to be, was to assess the. The second most frequent category is ‘passive verb+prepositional phrase 
fragment’. The overall frequency of whole 17 bundles is 185 which form about 9.22% of bundles. These bundles 
incorporate a passive voice verb followed by a prepositional phrase such as have been associated with, is known 
about the, is associated with increased. These findings corroborate the fact that passive verbs are the most common 
forms in academic discourse. 
 
The third most frequent group of bundles except other expressions and after noun-phrase and clausal bundles are 
prepositional-phrase bundles. They form about 17.22% of whole bundles in Introduction section. Lexical bundles 
beginning with ‘in’ are specially common in this category. In the pathogenesis of, in the management of, in the form 
of, for the evaluation of, in a variety of are some of the most frequent bundles in this category. As it is indicated in 
the Table 2, ‘copula be+noun/adjective phrase’ is the least frequently used category which includes just one bundle, 
is the most common, and make up just 0.94% of bundles. 
5. Conclusion 
Globalization and rapid development of science and technology have made researchers to participate actively in 
the international academic discourse community. Advances in computer technology and the Internet have had an 
impact on many facets of language learning. This EAP study started from a compilation of a corpus of 790 research 
articles in medicine.  
 
The results of the present study showed that there were 161 lexical bundles in the corpus of introduction section. 
It was found through the structural analysis of bundles that introduction section contained the highest proportion of 
noun-phrases (24.02%) and phrasal bundles. This result is exactly in line with the finding of the study carried out by 
Hyland (2008a). In his study, he found that the overall frequency and percentage of phrasal lexical bundles were 
higher than clausal bundles, lending support to the idea or findings of previous studies such as Biber et al. (1999) 
who found that in academic writing most of the lexical bundles are phrasal rather than clausal.  In a study conducted 
by Cortes (2008) on comparison between lexical bundles in published history articles in English and in Spanish, she 
revealed that most of the bundles in both corpora were prepositional phrases. She found noun-phrases as second 
most frequent structural category in her study. Her findings also approved that most of the bundles in academic 
writing in general and research articles in particular are essentially phrasal. 
 
In three corpora of applied linguistics, chemistry and education Jalali (2009), Valipoor (2010) and Parvizi (2011) 
found that 75%, 55% and 84% of bundles were phrasal, respectively. In these studies prepositional phrase+of were 
the most frequently used bundle in phrasal bundles as well. But Hyland (2008b) found that noun-phrases took 
leading position in biology and electrical engineering over prepositional phrases which is the same as what was 
found in the present study. In her study, Cortes (2004) revealed that bundles in history were mostly noun and 
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prepositional phrases while in biology more structural categories were found. Also, a comparison between students 
and published writing indicated that most of the students rarely used bundles identified in published writings.  
 
Regarding the clausal classification of bundles, the present study showed the highest percentage of use of 
‘verb/adjective+to-clause fragment’ in comparison with other studies which have used this type of structural 
category. Furthermore, ‘passive+prepositional phrase fragment’ which was found as the second most frequent 
structural category in clausal bundles has the highest percentage of use (31.3%) in biology discipline of Hyland’s 
study. 
 
For the purpose of the present study, the genre of research article was selected because it was believed that 
research articles can be considered as a source of disciplinary knowledge.  Research articles can be said that are a 
particularly valuable genre for linguistic features investigations since they are carefully written to appeal to their 
respective research communities. There is no doubt that the same as other texts used in the university, research 
articles contains lexical bundles which are pervasive in university discourse. In EAP courses, one area that learners 
have to be familiar with is vocabularies and multiword units that appear in journal articles. As a result, teachers 
should apply activities which raise awareness toward lexical bundles and show their structures and functions. 
Although this study has investigated the 4-word lexical bundles in all 33 fields in the medicine specially the 
introduction section of research articles, it would be useful that future studies identify the lexical bundles in each 
field separately and compare them with each other in different sections of research articles. Furthermore, another 
study can be carried out on comparison of lexical bundles, their functions and structures in different sections of 
medical research articles written by Iranian EMP learners and native speakers. 
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Appendix A 
List of whole identified bundles in CIMRA 
 
 Lexical bundles No of 
frequency 
No of 
texts 
 Lexical bundles No of 
frequency 
No of 
texts 
1 The aim of the 41 41 82 in a number of 11 11 
2 aim of the present 37 37 83 in the field of 11 11 
3 study was to evaluate 29 29 84 the central nervous system 11 11 
4 of this study were 27 27 85 the most widely used 11 11 
5 was to evaluate the 26 26 86 to determine whether the 11 11 
6 study was to investigate 25 24 87 To our knowledge, no 11 11 
7 The objective of this 24 24 88 a central role in 10 9 
8 study was to assess 22 22 89 associated with an increased 10 10 
9 have been associated with 21 19 90 been associated with increased 10 9 
10 have been found to 21 19 91 Centers for Disease Control 10 10 
11 in the pathogenesis of 21 18 92 examined the effects of 10 9 
12 is considered to be 21 20 93 for the detection of 10 8 
13 was to assess the 21 21 94 has been used to 10 10 
14 study was to determine 20 20 95 In a recent study 10 9 
15 been found to be 19 19 96 in patients treated with 10 7 
16 is the most common 19 19 97 in the United Kingdom 10 9 
17 The purpose of the 19 17 98 investigated the effect of 10 10 
18 Goals of This Investigation 18 18 99 is thought to be 10 10 
19 little is known about 18 18 100 it is necessary to 10 9 
20 objective of this study 18 18 101 mortality in patients with 10 9 
21 was to investigate the 18 17 102 of Health and Human 10 9 
22 in the management of 17 15 103 of the most important 10 10 
23 in vitro and in 17 17 104 studies have focused on 10 10 
24 have been used to 16 16 105 studies have suggested that 10 10 
25 in the U.S 16 11 106 the degree to which 10 10 
26 is known about the 16 16  107 the relationship between the 10 10 
27 It was hypothesized that 16 11  108 the United States and 10 10 
28 number of studies have 16 16  109 with an increased risk 10 9 
29 this study were to 16 16  110 with the development of 10 9 
30 a number of studies 15 15  111 a key role in 9 9 
31 is associated with increased 15 14  112 a leading cause of 9 9 
32 related quality of life 15 15 113 a major cause of 9 9 
33 study was to compare 15 15 114 been shown to have 9 9 
34 a better understanding of 14 13 115 cause of death in 9 9 
35 also been shown to 14 14 116 considered to be a 9 9 
36 and the use of 14 14 117 for Disease Control and 9 9 
37 has been found to 14 12 118 However, little is known 9 9 
38 Health related quality of 14 14 119 in a group of 9 9 
39 in the form of 14 14 120 in the oral cavity 9 8 
40 of morbidity and mortality 14 13 121 In this paper, we 9 8 
41 of the most common 14 13 122 is believed to be 9 8 
42 study was to examine 14 14 123 is characterized by a 9 9 
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43 test the hypothesis that 14 14 124 may be involved in 9 8 
44 The aims of this 14 14 125 of coronary artery disease 9 7 
45 vitro and in vivo 14 14 126 of the relationship between 9 8 
46 was to determine the 14 14 127 of the study was 9 8 
47 a risk factor for 13 12 128 on the use of 9 9 
48 for the evaluation of 13 11 129 quality of life in 9 7 
49 has been demonstrated in 13 12 130 shown to be associated 9 8 
50 have been reported to 13 12 131 The goal of this 9 9 
51 It has also been 13 11 132 the gold standard for 9 9 
52 leading cause of death 13 11 133 the most commonly used 9 9 
53 the mechanical properties of 13 5 134 The primary aim of 9 9 
54 this study is to 13 13 135 to be an important 9 9 
55 was to examine the 13 13 136 a crucial role in 8 8 
56 aims of this study 12 12 137 a limited number of 8 8 
57 are less likely to 12 9 138 an increased risk for 8 7 
58 in a variety of 12 11 139 and quality of life 8 7 
59 in an attempt to 12 12 140 and the development of 8 8 
60 increase the risk of 12 11 141 are considered to be 8 8 
61 objectives of this study 12 12 142 as a consequence of 8 8 
62 of our study was 12 12 143 associated with the development 8 7 
63 one of the main 12 11 144 be associated with a 8 7 
64 our study was to 12 12 145 cause of morbidity and 8 7 
65 purpose of the present 12 12 146 considered to be the 8 8 
66 study was designed to 12 12 147 has been linked to 8 7 
67 The aim of our 12 11 148 have been reported in 8 8 
68 the leading cause of 12 12 149 have been used in 8 8 
69 to be effective in 12 11 150 in patients with acute 8 7 
70 to be the most 12 11 151 in patients with diabetes 8 6 
71 to test the hypothesis 12 12 152 in relation to the 8 8 
72 was to compare the 12 12 153 is associated with the 8 8 
73 a great deal of 11 11 154 is known to be 8 8 
74 a major role in 11 10 155 is reported to be 8 8 
75 a member of the 11 10 156 Our hypothesis was that 8 8 
76 a wide variety of 11 11 157 reduce the incidence of 8 8 
77 and the presence of 11 10 158 the study was to 8 8 
78 as well as to 11 11 159 to the pathogenesis of 8 5 
79 be involved in the 11 10 160 was reported to be 8 7 
80 Department of Health and 11 9 161 was to determine whether 8 8 
81 has been used in 11 10     
 
 
